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Abstract
Background  and  objectives:  The  increased  prevalence  of  obesity  in  the  general  population
extends to  women  of  reproductive  age.  The  aim  of  this  study  is  to  report  the  perioperative
management  of  a  morbidly  obese  pregnant  woman,  body  mass  index  >50  kg/m2,  who  underwent
cesarean section  under  general  anesthesia.
Case  report:  Pregnant  woman  in  labor,  35  years  of  age,  body  mass  index  59.8  kg/m2.  Cesarean
section was  indicated  due  to  the  presumed  fetal  macrosomia.  The  patient  refused  spinal  anes-
thesia. She  was  placed  in  the  ramp  position  with  cushions  from  back  to  head  to  facilitate  tracheal
intubation.  Another  cushion  was  placed  on  top  of  the  right  gluteus  to  create  an  angle  of  approx-
imately 15◦ to  the  operating  table.  Immediately  before  induction  of  anesthesia,  asepsis  was
carried out  and  sterile  surgical  ﬁelds  were  placed.  Anesthesia  was  induced  in  rapid  sequence,
with Sellick  maneuver  and  administration  of  remifentanil,  propofol,  and  succinilcolina.  Intuba-
tion was  performed  using  a  gum  elastic  bougie,  and  anesthesia  was  maintained  with  sevoﬂurane
and remifentanil.  The  interval  between  skin  incision  and  fetal  extraction  was  21  min,  with  the
use of  a  Simpson’s  forceps  scoop  to  assist  in  the  extraction.  The  patient  gave  birth  to  a  newborn
weighing  4850  g,  with  Apgar  scores  of  2  in  the  1st  minute  (received  positive  pressure  ventilation
by mask  for  about  2  min)  and  8  in  the  5th  minute.  The  patient  was  extubated  uneventfully.  Mul-
timodal analgesia  and  prophylaxis  of  nausea  and  vomiting  was  performed.  Mother  and  newborn
were discharged  on  the  4th  postoperative  day.ira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This
 under  the  CC  BY-NC-ND  license  (http://creativecommons.org/© 2014  Sociedade  Brasile
is an  open  access  article
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PALAVRAS-CHAVE
Obesidade  mórbida;
Parto  cesariano;
Anestesia  geral:
remifentanil
Controle  perioperatório  de  gestante  obesa  mórbida  submetida  a  parto  cesariano  sob
anestesia  geral  --  relato  de  caso
Resumo
Justiﬁcativa  e  objetivos:  O  aumento  na  prevalência  da  obesidade  na  populac¸ão  geral  se
estende para  mulheres  na  idade  reprodutiva.  O  objetivo  deste  estudo  é  relatar  o  controle  peri-
operatório  de  uma  gestante  obesa  mórbida  com  índice  de  massa  corporal  >50  Kg/m2,  submetida
a parto  cesariano  sob  anestesia  geral.
Relato  do  caso: Gestante  de  35  anos  com  índice  de  massa  corporal  de  59,8  Kg/m2.  Estava
em trabalho  de  parto.  Foi  indicado  parto  cesariano  devido  a  macrossomia  fetal  presumida.
A paciente  recusou  raquianestesia.  Ela  foi  posicionada  em  rampa  com  coxins  no  dorso  até  a
cabec¸a para  facilitar  a  intubac¸ão  traqueal.  Outro  coxim  foi  colocado  na  parte  superior  do  glú-
teo direito  para  criar  uma  angulac¸ão  próxima  de  15◦ com  a  mesa  cirúrgica.  Imediatamente
antes da  induc¸ão  anestésica,  procedeu-se  a  assepsia  e  colocac¸ão  de  campos  cirúrgicos  estéreis.
Foi feita  induc¸ão  em  sequência  rápida  com  manobra  de  Sellick,  com  remifentanil,  propofol  e
succinilcolina.  A  intubac¸ão  foi  feita  com  auxílio  de  gum  elastic  bougie.  A  anestesia  foi  mantida
com remifentanil  e  sevoﬂurano.  O  intervalo  entre  a  incisão  na  pele  e  a  extrac¸ão  fetal  foi  de  21
minutos  e  foi  usada  uma  das  colheres  do  fórceps  de  Simpson  para  auxílio  na  extrac¸ão.  Paciente
concebeu  recém-nascido  com  peso  de  4.850  g,  apresentou  índice  de  Apgar  de  2  no  primeiro
minuto (recebeu  ventilac¸ão  com  pressão  positiva  sob  máscara  por  aproximadamente  dois  min-
utos) e  8  no  quinto  minuto.  A  paciente  foi  extubada,  sem  intercorrências.  Foi  feita  analgesia
multimodal  e  proﬁlaxia  de  náuseas  e  vômitos.  Mãe  e  récem-nascido  receberam  alta  no  quarto
dia de  pós-operatório.
©  2014  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este
é um  artigo  Open  Access  sob  a  licença  de  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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The  prevalence  of  obesity  is  on  the  rise  in  countries  with
low  and  middle  income,  especially  in  urban  areas.1 This
increase  in  the  prevalence  of  obesity  in  the  general  pop-
ulation  extends  to  women  of  reproductive  age.  Obesity  is
associated  with  several  unwanted  clinical  outcomes  dur-
ing  pregnancy,  including  preeclampsia,  gestational  diabetes
mellitus,  venous  thromboembolism,  post-term  pregnancy,
fetal  macrosomia,  and  stillbirth.2 Cesarean  delivery  rate
is  higher  in  obese  pregnant  women,  especially  in  morbidly
obese  ones.2--4 Obese  pregnant  women  are  at  increased
risk  for  labor  induction,  dysfunctional  labor,  shoulder
dystocia,  higher  rate  of  surgical  site  infection,  urinary
tract  infection,  endometritis,  and  postpartum  hemorrhage.5
Maternal  obesity  is  associated  with  increased  difﬁculty  in
performing  neuraxial  anesthesia,6 higher  incidence  of  arte-
rial  hypotension,7 and  intubation  failure  during  general
anesthesia.8 Newborns  of  obese  patients  are  at  increased
risk  for  perinatal  complications  (low  blood  pH,  lower
base  excess,  hypoglycemia,  and  lower  Apgar  index).9,10
Pregnant  women  with  body  mass  index  (BMI)  ≥50  kg  m−2,
also  called  super-obese,2,11 have  signiﬁcantly  higher  risk
for  complications  during  pregnancy  compared  with  others
less  obese.11 The  perioperative  anesthetic  and  surgical  man-
agement  of  obese  patients  with  BMI  >  50  kg  m−2 undergoing
cesarean  delivery  can  be  quite  a  challenge.  The  objective  of
this  paper  is  to  report  the  perioperative  management  of  a
pregnant  woman  with  BMI  >  50  kg  m−2,  undergoing  cesarean
section  under  general  anesthesia.
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regnant  woman,  35  years  old,  169  kg  and  168  cm
BMI  =  59.8  kg  m−2)  (Fig.  1),  gravida  4,  para  2,  abortion  1  with
1  weeks  and  six  days  of  gestation.  With  hypertension  for  14
ears,  the  patient  was  taking  alpha  methyldopa  1.5  g  day−1;
ith  uterine  miomatosis,  she  had  several  episodes  of  metr-
rrhagia  before  the  pregnancy.  She  underwent  curettage
or  missed  abortion  four  years  ago,  without  anesthetic  and
urgical  complications.  The  patient  was  admitted  to  the
bstetric  unit  in  labor  with  amniotic  sac  rupture,  and  was
asting  for  eight  hours.  Cesarean  section  was  indicated  due
o  suspected  fetal  macrosomia  (estimated  fetal  weight  of
600  g  in  ultrasound)  and  the  expected  difﬁculty  of  fetal
onitoring.  Laboratory  tests  showed  hemoglobin  9.8  g dL−1,
ematocrit  31.3%,  WBC  7900  mm3,  platelets  190,000  mm3,
rea  26  mg  dL−1,  and  creatinine  0.6  mg  dL−1.  The  patient
omplained  of  discomfort  when  placed  in  the  supine
osition.  She  was  lucid,  collaborative,  with  dry  mucous
embranes  and  pallor  skin.  Airway  examination  revealed
allampati  grade  II,  mouth  opening  larger  than  3  cm,  and
hyromental  distance  greater  than  6  cm.  Neck  ﬂexion  and
xtension  were  limited.  Apron  abdomen,  gravid,  with  hyper-
mia  in  the  lower  region,  diffusely  tender  to  palpation.
he  patient  refused  spinal  anesthesia  despite  arguments
o  the  contrary.  In  the  operating  room,  the  patient  was
onitored  with  5-lead  ECG,  pulse  oximetry  (oxygen  satu-
ation),  noninvasive  blood  pressure  and,  after  intubation,
apnography  and  gas  analyzer  (O2 and  CO2 and  inhalational
nesthetics).  Arterial  blood  pressure,  oxygen  saturation,
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17igure  1  35-year  old  pregnant  woman,  weighing  169  kg  and
68 cm.
eart  and  respiratory  rate  at  baseline  were  130/80  mmHg,
9%,  80  beats  per  minute  (bpm),  and  15  breaths  per  minute
rpm),  respectively.  After  venous  puncture  with  intravenous
atheter  16G,  infusion  of  lactated  Ringer’s  solution  (RS)
as  started  (10  mL  kg−1 ideal  body  weight).  The  patient
as  placed  in  the  ramp  position  with  cushions  from  back
o  head  to  parallel  her  with  the  ground,  the  imaginary
ine  from  the  ear  canal  to  the  sternum.  Another  cush-
on  was  placed  on  top  of  the  right  gluteus  to  create  an
ngle  of  about  15◦ to  the  operating  table  in  order  to  move
he  uterus  to  the  left.  Intravenous  (IV)  ranitidine  (100  mg)
as  administered  and  bladder  catheterization  performed
efore  starting  the  operation.  Immediately  before  induction
f  anesthesia,  asepsis  was  carried  out  and  sterile  surgi-
al  ﬁelds  were  placed.  The  patient  received  7  L  min−1 of
xygen  via  face  mask  for  three  minutes  followed  by  remifen-
anil  70  g  IV  over  60  s,  lidocaine  80  mg,  propofol  200  mg,
nd  succinylcholine  150  mg.  During  airway  management
ormack-Lehane  grade  III  was  identiﬁed  by  laryngoscopy,
nd  tracheal  intubation  was  performed  with  a  7.5  mm  can-
ula  in  quick  sequence  with  Sellick  maneuver  and  use  of  a
racheal  tube  introducer  (gum  elastic  bougie,  GEB)  without
omplications.  Controlled  ventilation  was  performed  with
idal  volume  of  680  mL,  respiratory  rate  of  12  rpm,  PEEP
f  5  cm  H2O,  and  FiO2 of  0.5.  Maintenance  of  anesthesia
erformed  with  sevoﬂurane  1.5--2.5%,  atracurium  25  mg,
nd  remifentanil  of  0.3  g  kg−1 min−1 up  to  fetal  extraction
nd  0.2  g  kg−1 min−1 after  fetal  extraction  to  the  end  of
he  operation.  Ephedrine  was  administered  IV  before  and
fter  fetal  extraction,  15  mg  and  5  mg,  respectively.  After
lamping  the  umbilical  cord  oxytocin  was  administered  in
 bolus  injection  of  5  IU  and  10  IU  in  500  mL  of  RS  solu-
ion.  Cephalothin  IV  2  g  (maintained  with  1  g  6/6  h  for  four
ays),  dexamethasone10  mg,  and  ketorolac  30  mg  were  also
nfused.  Thirty  minutes  before  the  end  of  surgery  the  patient
eceived  dipyrone  2  g  IV,  methadone  10  mg,  and  ondansetron
 mg.  It  took  two  assistants,  one  on  each  side  of  the  patient,
o  lift  the  apron  abdomen  cephalically  in  order  to  facilitate
he  Pfannenstiel  incision.  The  interval  between  the  skin  inci-
ion  and  fetal  extraction  was  21  minutes.  One  of  Simpson
orceps  spoons  was  used  to  aid  in  the  extraction.  The  new-
orn  was  male,  weighing  4850  g,  with  Apgar  score  of  2  in
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he  ﬁrst  minute  (received  positive  pressure  ventilation  by
ask  for  about  2  min)  and  of  8  in  the  ﬁfth  minute.  After
40  minutes  from  the  start  of  anesthesia,  the  patient  was
xtubated  uneventfully.  The  patient  had  no  perioperative
wareness.  Intravenous  dipyrone  2  g/every  4  h and  ketorolac
0  mg  every  8  h  were  maintained  for  48  h.  The  patient  had  no
ain  at  rest  within  the  ﬁrst  12  hours.  Intravenous  tramadol
100  mg)  was  administered  diluted  in  100  mL  saline  solution
pproximately  13  h  after  the  operation  due  to  complaints
f  moderate  pain  during  ambulation.  The  patient  was  satis-
ed  with  the  post-operative  pain  management  and  had  no
ostoperative  nausea  or  vomiting.  Mother  and  newborn  were
ischarged  on  the  fourth  day  after  surgery.
iscussion
regnant  women  with  BMI  ≥  50  kg  m−2 have  an  increased
isk  for  cesarean  delivery,  regardless  of  parity.11 In  our
ase,  we  believe  that  cesarean  delivery  would  be  better
ecause  there  was  an  estimated  fetal  macrosomia,  com-
ined  with  expectations  of  technical  difﬁculty  in  monitoring
he  fetal  well-being.  Because  general  anesthesia  is  asso-
iated  with  increased  morbidity  and  mortality,12 regional
nesthesia  has  become  the  most  widely  recommended  anes-
hetic  technique.  However,  because  the  patient  refused
pinal  anesthesia  despite  arguments  to  the  contrary,  the
se  of  this  technique  was  discarded.  The  patient  received
ntravenous  ranitidine  before  surgery  in  order  to  reduce
he  gastric  pH,  to  mitigate  a possible  aspiration  of  gastric
ontents  during  tracheal  intubation.  Oral  non-particulate
ntacid  (0.3  molar  sodium  citrate)  was  not  given  preoper-
tively,  as  recommended  by  the  guidelines,13 because  this
rug  is  not  available  in  our  service.  The  positioning  of  the
atient  on  the  operating  table,  using  ramp  cushions  from
ack  to  head  or  device  that  does  the  same  function,  as  sug-
ested  by  Simoni,14 is  mandatory  in  a  patient  like  this,  as
t  greatly  facilitates  tracheal  intubation.  Placing  a  cush-
on  under  the  right  gluteus  of  the  patient  was  also  very
mportant  to  move  the  pregnant  uterus  to  the  left,  in  order
o  prevent  the  aortocaval  compression  syndrome,  as  the
anual  displacement  of  the  pregnant  uterus  could  be  very
ifﬁcult  or  even  unproductive  in  this  patient  with  a  quite
arge  abdomen.  Furthermore,  the  cushion  allowed  letting
ne  of  the  staff  members  free  for  other  tasks.  The  uri-
ary  catheter,  asepsis  and  placement  of  surgical  ﬁelds  prior
o  induction  of  anesthesia  may  enable  shortening  the  drug
ransfer  time  to  the  fetus.  We  used  remifentanil,  a  potent
ynthetic  opioid  of  fast  onset  of  action,  around  one  minute,
hat  presents  a  unique  pharmacokinetic  feature  of,  among
ther  opioids,  plasma  and  tissue  esterases  metabolism
nto  inactive  metabolite,  with  a  context-dependent  half-
ife  of  3  min.  Consequently,  it  does  not  accumulate  in  the
other,  even  after  prolonged  administration.15 Remifentanil
an  offer  maternal  hemodynamic  stability  and  attenuate
esponses  to  airway  management  and  surgical  stimulation.16
imilar  to  other  opioids,  remifentanil  crosses  the  placental-
terus  barrier,  but  it  is  rapidly  cleared  from  the  newborn
lasma. Therefore,  it  may  not  have  the  disadvantage  of
eonatal  respiratory  depression  associated  with  fentanyl
nd  alfentanil.18,19 The  decreased  functional  residual  capac-
ty  and  increased  O2 demand  in  pregnant  women  results
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in  more  rapid  onset  of  oxyhemoglobin  desaturation  dur-
ing  apnea  compared  to  non-pregnant  women.  In  morbidly
obese  pregnant  women,  the  onset  of  desaturation  can  be
even  faster.20 The  cricoid  pressure  application  during  the
Sellick  maneuver,  in  rapid  sequence  induction,  worsens  the
glottis  view.  Tracheal  intubation  in  this  situation  is  greatly
facilitated  by  the  use  of  GEB.21 This  device  is  easy  to  use,
portable,  and  relatively  inexpensive.  GEB  was  the  most  com-
monly  used  device  in  3423  emergency  intubations  analyzed
by  Martin  et  al.22 During  intubation,  the  use  of  GEB  combined
with  the  ramp  positioning  of  our  patient  was  very  help-
ful  because  it  allowed  rapid  intubation  without  lowering  of
oxygen  saturation.  The  patient  remained  hemodynamically
stable  during  surgery,  required  small  doses  of  ephedrine  for
correction  of  short  periods  of  hypotension.  A  vertical  skin
incision  is  a  technique  often  used  for  cesarean  delivery  in
morbidly  obese  pregnant  women.23,24 However,  skin  verti-
cal  incisions,  compared  with  low  transverse  incisions,  are
associated  with  increased  surgical  time,  greater  blood  loss,
increased  postoperative  pain,  higher  incidence  of  atelec-
tasis,  superﬁcial  wound,  and  fascia  dehiscence.24--26 In  this
case,  the  presence  of  hyperemia  and  warmth  in  the  perium-
bilical  region  (cellulitis?)  deﬁnitely  ruled  out  the  possibility
of  a  cross-surgical  approach.  And  the  biggest  problem  with
the  Pfannenstiel  surgical  approach  was  the  fetal  extraction
difﬁculty,  which  required  the  use  of  Simpson  forceps.  It  is
also  noteworthy  that  because  of  the  unique  anatomical  char-
acteristics  of  the  patient  the  time  interval  between  skin
incision  and  fetal  extraction  was  large  (21  min),  but  compa-
rable  to  that  reported  by  Conner  et  al.  (16  ±  11.3  min  for
BMI  >  50  kg  m−2).27 Conner  et  al.27 also  reported  that  the
increase  in  BMI  was  associated  with  a  statistically  signiﬁ-
cant  increase  in  pH  <7.2  and  excess  base  ≤8  mmol  L−1 of
umbilical  cord  blood.  The  Apgar  score  of  the  newborn  was
low  in  the  ﬁrst  minute,  but  recovered  promptly  after  posi-
tive  pressure  ventilation  by  mask.  This  may  have  resulted
from  the  longer  period  of  time  between  the  skin  inci-
sion  and  fetal  extraction  itself,  prolonged  exposure  to  the
effect  of  balanced  general  anesthesia  with  remifentanil,  and
some  degree  of  aortocaval  syndrome.  Obese  patients  are
susceptible  to  increased  risk  for  surgical  wound  infection,
urinary  tract  infection,  endometritis,  and  sepsis.  Evaluating
133  morbidly  obese  patients  undergoing  cesarean  delivery,
Brocato  et  al.26 reported  27%  incidence  of  surgical  wound
complications  (infection  or  dehiscence)  and  4%  endometri-
tis.  Alanis  et  al.,25 studying  194  women  with  BMI  ≥  50  kg  m−2
undergoing  cesarean  section,  reported  an  incidence  of  about
27%  of  surgical  wound  dehiscence  and  4%  of  cellulite  in
the  surgical  wound.  Therefore,  it  is  important  to  establish
preventive  measures  against  infection  for  these  patients.
Prophylactic  antibiotics  for  cesarean  delivery  has  tradition-
ally  been  used  after  the  umbilical  cord  clamping  for  fear  that
the  antibiotic  was  harmful  to  the  baby  and  could  produce
resistance  of  microorganisms  to  antibiotics  or  mask  neonatal
infections.  However,  in  2010,  the  ACOG  Committee  Opin-
ion  recommended  that  the  antibiotic  is  administered  within
60  min  before  skin  incision.28 More  recently,  Baaqeel  H  and
Baaqeel  R,  in  a  meta-analysis  that  included  2313  women,
reported  a  41%  reduction  in  the  incidence  of  endometri-
osis  with  the  preoperative  use  of  antibiotics.29 However,
our  patient  received  antibiotic  after  clamping,  which  was
maintained  for  seven  days  on  suspicion  of  cellulite.  Provide
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dequate  postoperative  analgesia  to  patients  should  be  a
ommitment  of  the  entire  team  of  caregivers.  Because
he  patient  received  remifentanil  in  high  doses,  there  was
oncern  about  the  possibility  of  hyperalgesia  in  the  early
ostoperative  period.30 To  obviate  this  problem,  an  anal-
esic  regimen  including  methadone,  dipyrone,  and  ketorolac
multimodal  analgesia)  was  established.  Particular  attention
as  given  to  methadone  for  its  action  as  NMDA  receptor
ntagonist.31,32 And  this  regimen  was  satisfactory  in  control-
ing  postoperative  pain.
onclusion
ecause  the  prevalence  of  obesity  is  increasing  among
regnant  women,  an  increasing  number  of  patients  will
ndergo  cesarean  delivery.  And  many  pregnant  women,  for
arious  reasons,  will  require  general  anesthesia  for  deliv-
ry.  The  multidisciplinary  team  should  take  into  account
he  anatomical,  physiological,  and  clinical  characteristics
f  these  patients  for  the  best  possible  perioperative  man-
gement,  aimed  at  their  rapid  recovery  and  to  preserve  the
ntegrity  of  their  newborns.
onﬂicts of interest
he  authors  declare  no  conﬂicts  of  interest.
eferences
1. World Health Organization [Internet]. Obesity and overweight.
Available from: http://www.who.int/mediacentre/factsheets/
fs311/en/index.html [Update in March 2011].
2. Mission JF, Marshall NE, Caughey AB. Obesity in pregnancy:
a big problem and getting bigger. Obstet Gynecol Surv.
2013;68:389--99.
3. Kominiarek MA, Vanveldhuisen P, Hibbard J, et al. The maternal
body mass index: a strong association with delivery route. Am
J Obstet Gynecol. 2010;203:264, e1--7.
4. El-Chaar D, Finkelstein SA, Tu X, et al. The impact of increasing
obesity class on obstetrical outcomes. J Obstet Gynaecol Can.
2013;35:224--33.
5. Magann EF, Doherty DA, Sandlin AT, et al. The effects of an
increasing gradient of maternal obesity on pregnancy outcomes.
Aust N Z J Obstet Gynaecol. 2013;53:250--7.
6. Bamgbade OA, Khalaf WM, Ajai WM, et al. Obstetric anaesthesia
outcome in obese and non-obese parturients undergoing cae-
sarean delivery: an observational study. Int J Obstet Anesth.
2009;18:221--5.
7. Nani FS, Torres ML. Correlation between the body mass index
(BMI) of pregnant women and the development of hypotension
after spinal anesthesia for cesarean section. Rev Bras Aneste-
siol. 2011;61:21--30.
8. Quinn AC, Milne D, Columb M, et al. Failed tracheal intubation
in obstetric anaesthesia: 2 yr national case-control study in the
UK. Br J Anaesth. 2013;110:74--80.
9. Eduards RK, Cantu J, Biggio JR Jr, et al. The association of
maternal obesity with fetal pH and base deﬁcit at cesarean
delivery. Obest Gynecol. 2013;122:262--7.0. Blomberg M. Maternal obesity, mode of delivery, and neonatal
outcome. Obstet Gynecol. 2013;122:50--5.
1. Marshall NE, Guild C, Cheng YW, et al. Maternal superobesity
perinatal outcomes. Am J Obstet Gynecol. 2012;206:417, e1--6.
41
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
induced hyperalgesia: a review of the evidence. J Pain Palliat22  
2. Hawkins JL, Chang J, Palmer SK, et al. Anesthesia-related
maternal mortality in the United States: 1979--2002. Obstet
Gynecol. 2011;117:69--74.
3. Practice Guidelines for Obstetric Anesthesia. An updated report
by the American Society of Anesthesiologists task force on
obstetric anesthesia. Anesthesiology. 2007;106:843--63.
4. Simoni RF. Dispositivo útil para intubac¸ão traqueal no paciente
obeso mórbido/tracheal intubation of morbidly obese patients:
a useful device. Rev Bras Anestesiol. 2005;55:256--60.
5. Hill D. The use of remifentanil in obstetrics. Anesthesiol Clin.
2008:169--82.
6. Heesen M, Klohr S, Hofmann T, et al. Maternal and foetal effects
of remifentanil for general anaesthesia in parturients undergo-
ing caesarean section: a systematic review and meta-analysis.
Acta Anaesthesiol Scand. 2013;57:29--36.
7. Kan RE, Hughes SC, Rosen MA, et al. Intravenous remifentanil:
placental transfer, maternal and neonatal effects. Anesthesiol-
ogy. 1998;88:1467--74.
8. Pournajaﬁan A, Rokhtabnak F, Kholdbarin A, et al. Comparison
of remifentanil and fentanyl regarding hemodynamic changes
due to endotracheal intubation in preeclamptic parturient can-
didate for cesarean delivery. Anesth Pain. 2012;2:90--3.
9. Gin T, Ngan-kee WD, Siu YK, et al. Alfentanil given immedi-
ately before the induction of anesthesia for elective cesarean
delivery. Anesth Analg. 2000;90:1167--72.
0. McClelland SH, Bogod DG, Hardman JG. Pre-oxygenation and
apnoea in pregnancy: changes during labour and with obstet-
ric morbidity in a computational simulation. Anaesthesia.
2009;64:371e7.
1. Noguchi T, Koga K, Shiga Y, et al. The gum elastic bougie eases
tracheal intubation while applying cricoid pressure compared
to a stylet. Can J Anaesth. 2003;50:712--7.
2. Martin LD, Mhyre JM, Shanks AM, et al. 3,423 Emergency tra-
cheal intubations at a University Hospital, Airway outcomes and
complications. Anesthesiology. 2011;114:42--8.
3M.L.  Benevides  et  al.
3. Bell J, Bell S, Vahratian A, et al. Abdominal surgical incisions and
perioperative morbidity among morbidly obese women under-
going cesarean delivery. Eur J Obstet Gynecol Reprod Biol.
2011;154:16--9.
4. Wall PD, Deucy EE, Glantz JC, et al. Vertical skin incisions and
wound complications in the obese parturient. Obstet Gynecol.
2003;102:952--6.
5. Alanis MC, Villers MS, Law TL, et al. Complications of cesarean
delivery in the massively obese parturient. Am J Obstet
Gynecol. 2010;203:271.
6. Brocato BE, Thorpe EM Jr, Gomez LM, et al. The effect of
cesarean delivery skin incision approach in morbidly obese
women on the rate of classical hysterotomy. Pregnancy.
2013;2013:890296.
7. Conner SN, Tuuli MG, Longman RE, et al. Impact of obe-
sity on incision-to-delivery interval and neonatal outcomes
at cesarean delivery. Am J Obstet Gynecol. 2013;209:386,
e1--6.
8. American College of Obstetricians and Gynecologists.
Committee opinion no. 465: antimicrobial prophylaxis for
cesarean delivery: timing of administration. Obstet Gynecol.
2010;116:791--2.
9. Baaqeel H, Baaqeel R. Timing of administration of prophylac-
tic antibiotics for caesarean section: a systematic review and
meta-analysis. BJOG. 2013;120:661--9.
0. Sivak EL, Davis PJ. Review of the efﬁcacy and safety of
remifentanil for the prevention and treatment of pain during
and after procedures and surgery. Local Reg Anesth. 2010;3:
35--43.
1. Ramasubbu C, Gupta A. Pharmacological treatment of opioid-Care Pharmacother. 2011;25:219--30.
2. Kharasch E. Intraoperative methadone: rediscovery, reap-
praisal, and reinvigoration? Anesth Analg. 2011;112:13--6.
